Regulator of G protein signaling 3 protects against cardiac hypertrophy in mice.
Regulator of G protein signaling 3 (RGS3) is a negative regulator of G protein-mediated signaling. RGS3 has previously been shown to be expressed among various cell types within the mature heart. Basic and clinical studies have reported abnormal expressions of RGS3 in hypertrophic hearts and in the failing myocardium. However, the role of RGS3 in cardiac remodeling remains unclear. In this study, we investigated the effect of cardiac overexpression of human RGS3 on cardiac hypertrophy induced by aortic banding (AB) in RGS3 transgenic mice and wild-type littermates. The extent of cardiac hypertrophy was evaluated by echocardiography as well as pathological and molecular analyses of heart samples. RGS3 overexpression in the heart markedly reduced the extent of cardiac hypertrophy, fibrosis, and left ventricular dysfunction in response to AB. These beneficial effects were associated with the inhibition of MEK-ERK1/2 signaling. In vitro studies performed in cultured neonatal rat cardiomyocytes confirmed that RGS3 overexpression inhibits hypertrophic growth induced by angiotensin II, which was associated with the attenuation of MEK-ERK1/2 signaling. Therefore, cardiac overexpression of RGS3 inhibits maladaptive hypertrophy and fibrosis and improves cardiac function by blocking MEK-ERK1/2 signaling.